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areas over which such workable deposits have been found up to the
present time are quite limited in number and extent. In the
United States the placer deposits of North and South Carolina
stand alone. This area includes between 1600 and 2000 square
miles, situated in Burke, McDowell, Rutherford, Cleveland, and
Polk counties, N. C., and the northern part of Spartanburg county,
8. C. The principal deposits of this region are found along the
waters of Silver, South Muddy, and North Muddy creeks, and
Henrys and Jacobs Forks of the Catawba river in McDowell and
Burke counties ; the Second Broad riverin McDowell and Ruther-
ford counties; and the First Broad river in Rutherford and Cleve-
land counties, N. C., and Spartanburg county,S. C. These streams
have their sources in the South Mountains, an eastern outlier of the
Blue Ridge. The country rock is granitic biotite gneiss and dio-
ritic hornblende gneiss, intersected nearly at right angles to the
schistosity by a parallel system of small auriferous quartz veins,
striking about N. 70° E., and dipping steeply to the N.W. Most
of the stream deposits of this region have been Worked for placer
gold. The existence of monazite in commercial quantities here
was first established by Mr. W. E. Hidden, in 1879. The thick-
ness of these stream gravel deposits is from 1 to 2 feet, and the width
of the mountain streams in which they occur is seldom over 12 feet.
The percentage of monazite in the original sand is very variable,
from an infinitesimal quantity up to 1 or 2 per cent. The deposits
are naturally richer near the head waters of the streams.

The monazite is won by waghing the sand and gravel in sluice
boxes exactly after the manner that placer gold is worked. The
sluice boxes are about 8 feet long by 20 inches wide by 20 inches
deep. Two men work at a box, the one charging the gravel on
a perforated plate fixed in the upper end of the box, the other
one working the contents up and down with a gravel fork or
perforated shovel in order to float off the lighter sands. These
boxes are cleaned out at the end of the day’s work, the washed
and concentrated monazite being collected and dried. Magne-
tite, if present, is eliminated from the dried sand by treatment with
a large hand magnet. Many of the heavy minerals, such as zir-
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con, menaccanite, rutile, brookite, corundum, garnet, etc., can
not be completely eliminated. The commercially prepared sand,
therefore, after washing thoroughly and treating with a hand
magnet, is not pure monazite. A cleaned sand containing from 65
to 70 per cent. monazite is considered of good quality. From 20
to 35 pounds of cleaned monazite sand per hand, that is, from 40
to 70 pounds to the box, is considered a good day’s work.

But very few regular mining operations are carried on in the
region. As a rule each farmer mines his own monazite deposit
and sells the product to local buyers, often at some country store
in exchange for merchandise.

At the present time the monazite in the stream beds has been
practically exhausted, with few exceptions, and the majority of
the workings are in the gravel deposits of the adjoining bottoms.
These deposits are mined by sinking pits about 8 feet square to
the bed rock and raising the gravel by hand labor to a sluice box
at the mouth of the pit. The overlay is thrown away excepting
in cases where it contains any sandy or gritty material. The pits
are carried forward in parrallel lines, separated by narrow belts
of tailing dumps, similar to the methods pursued in placer gold
mining. At the Blanton and Lattimore mines on Hickory
creek, 2 miles northeast of Shelby, Cleveland county, N. C., the
bottom is 300 to 400 feet wide, and has been partially worked
for a distance of onc-fourth of a mile along the creek. The
overlay is from 3 to 4 feet, and the gravel bed from 1 to 3 feet
thick. (See Plate IV.)

The methods of mining and cleaning are much more systematic
in Spartanburg county, 8. C., than in the North Carolina regions.
Although the raw material contains on an average fully as much
garnet, rutile, titanic iron ore, etc., as that in the North Caro-
lina mines, a much better finished product is obtained, and more
economically, by making several grades. Two boxs are used in
washing the gravel, one below the other. The gravel is charged
on a perforated plate at the head of the upper box, and the
clean-up from this box is so thoroughly washed as te give a high
grade sand, often up to 85 per cent. pure. The tailings discharge
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directly into the lower box, where they are rewashed, giving a
second grade sand. At times the material passes through as
many 88 five washing treatments in the sluice boxes. Even
after these grades are obtained as clean as possible by washing,
the material, after being thoroughly dried, is further cleaned by
pouring from a cup, or a small spout in a bin, in a fine, steady
stream from a height of about 4 feet, on a level platform; the
lighter quartz and black sand with the fine-grained monazite
(tailings) falls on the periphery of the conical pile and is con-
stantly brushed aside with hand brushes; these tailings are
aftewards rewashed. Instead of pouring and brushing, the mate-
rial is sometimes treated in a winnowing machine similar to that
used in separating chaff from wheat.

Although the best grade of sand is as high as 85 per cent. pure,
ite quantitative proportion is small as compared with the second
and other inferior grades, and there is always considerable loss
of monazite in the various tailings. It is impossible to conduct
this washing process without loss of monazite, and equally impos-
sible to make a perfect separation of the garnet, rutile, titanic
iron ore, etc., even in the best grades. The additional cost of
such rewashing and rehandling must also be taken into consider-
ation.

If the material washed contains gold, the same will be col-
lected with the monazite in concentrating. It may frequently
pay to separate it, which can easily be accomplished by treating
the whole mass over again in a rifle box with quicksilver.

‘It has been shown that the monazite occurs as an accessory
constituent of the country rock, and that the latter is decomposed
to considerable depths, sometimes as much as 100 feet. On
account of the minute percentage of monazite in the mother rock,
it is usually impracticable to economically work the same in
place, by such a process as hydraulicking and sluicing, for
instance. However, even hillside mining has been resorted to.
Such is the case at the Pheifer mine, in Cleveland county, N. C.,
2 miles.northeast of Shelby. (See Plate V.) The country rock
is & coarse mica (muscovite and biotite) gneiss, and the small



DIGGING AND waonuvws su== —o-

PHEIFER MINE, § MILES N. E. OF SHELBY. THE 0iL, 1-4 FEET THICK, HAS SEEN FORMED PROM MONAZITE BEARIN

BULLETIN 9. PLATE v.

0 GNEIGS, IN PLACE.



IN NORTH CAROLINA. 35

monazite crystals may at times be distinctly seen, unaided by a
magnifying glass, in this rock. It is very little decomposed and
still quite hard, and the material that is mined for monazite is
the overlying soil and subsoil, which is from 4 to 6 feet thick.
This is loaded on wheelbarrows and transported to the sluice
boxes below the water race. The yield is fairly good, and the
product very clean, though the cost of working, of which, unfor-
tunately, figures could not be obtained, must be considerably in
excess of that of bottom mining. Where the rock contains
sufficient gold, as it somtimes does, to be operated as a gold
mine, there is no reason why the monazite can not be saved as
-a valuable by-product.

OUTPUT AND VALUE OF MONAZITE IN THE UNITED STATES.

As the percentage of thoria is variable in different sands, the
value of the sand consequently varies in a measure also. It is
stated that the transparent greenish and yellowish brown varie-
ties are often rich in thoria, but this can not be depended on.

Hidden' has suggested that the difference in cleavage may be
an indication of the presence or absence of thoria, that crystals
with the cleavage best developed parallel to «~Pix are the pure
phosphate of the cerium earths, free from thoria, while those in
which the cleavage is best developed parallel to OP, contain
thoria. But the cleavage is rarely observable in the rolled grains,
and if it were the above statement is by no means a proven fact.
He also makes the suggestion (in paper above cited) that the
density may afford a test of the approximate comparative amount
of thoria present, and in support of this he mentions the follow-
ing examples:

Relation of thoria contents to density in monazite.

grp:ﬂg; ‘ ThO, Locallties. l References.
Per cent. ,
580 14.23 | Amelia Court-House, Va. oo Table, p. 20, anal. No. 82.
5.20-5.25 8.25 | Portland, Conn........ ... Table, p. 20,anal. No. 30.
5.10 6.44 ‘ Table, p. 20, anal. No. 31,

4 I Burke County, N. C..

However, this will scarcely hold, for in other instances mona-
zite of the specific gravity 4.64 has been shown to contain

1Am, Jour. Sci., vol. 82, 1856, p. 207. Zeitschr. fiir Kryst., vol. 12, 1887, p. 507.
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a8 much as 9.20 per cent. thoria (from Moss, Norway ; see p. 17,
anal. No. 4); and again, monazite of the specific gravity 5.19
contained but 3.18 per cent. thoria (from Dillings6, Norway ; see
p- 17, anal. No. 2). On the whole, there is no method of
determining even the probable percentage of thoria, except-
ing by chemical analysis. Some monazite contains practically
no thoria. The best North Carolina sands (highest in thoria)
came from Burke and Cleveland counties. Some of the highest
grade sand from Brindletown, Burke county, runs from 4 to 6.60
per cent. thoria; sand from Gum Branch, McDowell county, is
reported to run 3.30 per cent; sand from the vicinity of Bell-
wood and Carpenter’s Knob, in Cleveland county, runs from 5
to 6.30 per cent. The fluctuation of the thoria percentage is,
however, considerable even in the same locality. It also depends,
of course, in a measure on the degree of concentration of the
sand.

The price of North Carolina monazite has varied from 25 cents
per pound in 1887 to as low as 3 cents for inferior grades and 6
to 10 cents for the best grades in 1894 and 1895. It is only during
the past two years that the mining and concentration of monazite
sand in the South Mountain region has grown to a regular indus-
try, and it is at present progressing with increased vigor. In
1887 Mr. Hidden shipped from the Brindletown district, in Burke
county, N. C., 12 tons of monazite sand. And during 1888 and
1889 a number of tons (exact quantity unknown) were shipped
from North Carolina to the Welsbach Light ‘Company in Phil-
adelphia. The product and value of the sand during 1893 and
1894 is given below. It was shipped in part to the Welsbach
Light Company and in part to Europe (Germany and Austria).

Product and value of monazite in 1893 and 1894.

!

1808. ‘ 1804.

_ | Value at Value at

mines. | mines.
Quantity. | Price. Qua.ntlty.i Price.
-l _ _
Pounds. Centa. Pounds. | Cents.

110,000 ; (] $6,600 460,000 |............ $31,060

20,000 6 1,600 | 80000 .. 4,800

| 6,856 ... 343

180,000 |............ 7,000 |' 546,856 ’ ............ i 86,108
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In Brazil considerable deposits of monazite occur in the beach
sands along the seashore. The largest of these is found in the
extreme southern part of the Province of Bahia, near the island
of Alcobaca. The surf as it breaks against the cliffs washes
away the lighter earths and minerals, leaving naturally concen-
trated deposits of monazite along the beach. Sacks filled with
this sand were shipped to New York in 1885, the deposit having
been taken for tin ore. Its true character was, however, soon
recognized, and since then a number of tons have been shipped
in the natural state, without any further concentration or treat-
ment, as ballast, mainly to the European markets. It is reported
to contain 3 to 4 per cent thoria. Very little exact information
concerning these Brazilian deposits is at present available. Mona-
zite has also been found in the gold and diamond placers of the
Provinces of Bahia (Salabro and Caravellas), Minas Geraes (Dia-
mantia), Rio de Janeiro and Sao Paulo. It has been found in the
river sands of Buenos Ayres, Argentine Republic, and also in the
gold placers of Rio Chico, at Antioquia, in the United States of
of Colombia.

In the Ural Mountains of Russia monazite is found in the
Bakakui placers of the Sanarka River. The placer gold mines
of Siberia are reported to contain monazite.

Economic deposits of monazite are also reported to exist in the
pegmatite dikes of Southern Norway. It is picked by the miners
while sorting feldspar at the mines. It is not known to exist in
placer deposits. The annual output is stated to be not more than
one ton, which is shipped mainly to Germany.! ‘

1. 8. Consular Report; vol. 48, No. 179, Aug. 1885, p. 560.
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